Ecosystem services provide considerable development opportunities, including incorporating land use planning and enhancing climate change resilience in peri-urban communities. However, the application of this concept in planning and enhancing climate change resilience is negligible in Sub-Saharan Africa (SSA). This article reviews state-of-the-art research on the potential contribution of peri-urban ecosystem services to climate change resilience in SSA and identifies research gaps for further work. This study was conducted through systematic review of articles from the Web of Science. The literature shows limited knowledge on peri-urban ecosystem services research globally and SSA in particular. The gaps in this knowledge stem from inadequate conceptualization and lack of understanding about how such knowledge can be translated into policy, planning and management and, hence, realizing development goals. In nutshell, the potential for climate change resilience of well-managed peri-urban ecosystem services includes reducing the physical exposure of peri-urban areas to floods and droughts and minimizing climate change risks through increased socio-economic resilience to hazard impacts and provision of the carbon sequestration function. However, specific peri-urban studies describing ecosystem service types and how they can be synchronized into mainstream urban planning and climate change resilience strategies are lacking in most SSA urban regions/landscapes. Therefore, case studies need to be conducted to contextualize and downscale the concept in periurban areas and to determine how the concept can be synchronized into broad urban planning and strategies for enhancing resilience to climate change in vulnerable urban and peri-urban communities.
Introduction
Urban ecosystems remain an open frontier in ecosystem services research (Gómez-Baggethun and Barton 2013; Hernández-Morcillo et al. 2013) . Following the release of the article by Bolund and Hunhammar (1999) , literature has increasingly striven to sharpen understanding of urban ecosystem services in ecological (Escobedo et al. 2011; Pataki et al. 2011) , economic (Jim and Chen 2009; Sander et al. 2010 ) and socio-cultural domains (Andersson et al. 2007 ; Barthel et al. 2010) . Ecosystem services in urban and peri-urban areas have been categorized by major initiatives, such as the Millennium Ecosystem Assessment (McGranahan et al. 2005 ) and the Economics of Ecosystems and Biodiversity (TEEB 2011) and have received increasing attention as part of the important debate on green infrastructure (DGEnvironment 2012). However, urban ecosystem services are not given sufficient attention compared to other ecosystems such as wetlands and forests (Gómez-Baggethun and Barton 2013; Kiunsi 2013) .
The ecosystem services concept/approach and its application in the urban environment have gained impetus amongst researchers during the last decade (Haase 2013; Kremer et al. 2015) . However, given the widespread recognition of the complex and interdisciplinary nature of ecosystem services research (Daily et al. 2009 ), incorporating a wide range of perspectives is a primary condition for comprehensive conceptualization leading to informed and thereby its effective application (Luederitz et al. 2015) . Discipline-based approaches have proven a failure for 1 3 integrating ecosystem services into planning practice, as this integration requires a broad understanding of knowledge, i.e., in the ecological, economic, political and social domains (Carpenter et al. 2009; Haase 2013) . Accordingly, urban ecosystem services research ought to encompass not only ecological modelling and economic valuation but also issues such as governance, planning and stakeholder engagement (Luederitz et al. 2015; Kiunsi 2013) .
The role of ecosystem services in climate change resilience in urban areas has been increasingly recognized given the growing awareness of the provisioning, regulation, support and cultural benefits of ecosystem services (c). However, this growing research field has received little attention within scholarly circles and amongst practitioners in urban and peri-urban areas (Ricci 2012; Fisher et al. 2009; Costanza and Kubiszewski 2012) . The little attention amongst scholars in ecosystem services research in urban and peri-urban areas partly explains why the concept is perceived as abstract and, hence, why it has limited application in climate change resilience, land use planning and other sustainable development discourses (Niemelä et al. 2010; Luederitz et al. 2015) . The relations between urban and peri-urban areas are variously conceptualized. Peri-urban is flanked with an array of meanings similar to rural-urban relations owing to diverse geographical orientation and disciplinary bias amongst others (Thuo 2013) . However, 'peri-urban' is one of the increasingly used concepts by both practitioners and professionals inferring to a zone of intersection between urban and rural landscapes (Birkmann et al. 2010) . Despite the lack of unified conceptualization, there is an increasing understanding on mutual-existing of both urban and rural features within cities and beyond their jurisdictions (Salem 2015) . In other words, the cross-cutting feature of different types of space that are regarded peri-urban is that they are transition zones with some degree of intermingling of urban and rural functions (Wandl and Magoni 2016). Furthermore, the quality and quantity of ecosystem services in peri-urban areas are increasingly said to be deteriorating especially those in Sub-Saharan Africa (SSA) (Roy et al. 2017; Assessment 2005a) . Further insights on the urban vs peri-urban discourses are expounded in the results/discussion section (s).
This article, therefore, examines the state-of-the-art ecosystem services research in peer-reviewed literature. The aim of the review is to identify the research gaps or systematic bias (i.e., biased focus on particular domains of ecosystem services research in urban and peri-urban areas) in the existing knowledge base, with a focus on (SSA) to trigger further research and application of this growing research field in the region. Key areas that comprise the foci of the review are as described in the materials and methods section below:
Materials and methods
We reviewed specific sub-theme (s) using the Web of Science (citation) and summarised results in subsequent tables. We used a set of keywords as a guide in searching per every sub-theme. The time interval in every theme was established after the end of the review on the basis of the obtained search results. Below is a detailed description of how the review was carried out whereby specific themes, number of literature reviewed, time intervals in years and the geographical focus is clearly described.
i. Urban development and perspectives on ecosystem services research in SSA; what are the characteristics of urban development in SSA cities, and from which perspectives has ecosystem services research in urban and peri-urban areas been conducted in the region? In this section, we reviewed 22 publications from 2005 to 2018. Our search in this thematic area was limited to the words; ecosystem services research, urban, and SSA. In this thematic area, we reviewed literature from within Africa. ii. What is peri-urban and what are the associated debates, and what is the nexus between peri-urban and ecosystem services research? In this thematic area, we reviewed a total of 34 peer-reviewed articles from both within and outside Africa from 2000 to 2018. We confined our search by; peri-urban and ecosystem services as the key search words in the Web of Science. iii. What are the specific country-urban and peri-urban climate change effects across SSA? Here we reviewed a total of 15 articles and 2 reports from within SSA as summarized in Table 2 . We used; climate change effects, urban, SSA as search keywords. iv. The potential contribution of urban and peri-urban ecosystem services to climate change resilience; what kinds of ecosystem services are considered to contribute substantially to climate change resilience, and what are the different forms of resilience that can be derived from ecosystem services? In this sub-theme, we reviewed 26 peer-reviewed articles from both within and outside Africa. Table 3 presents a summary of ecosystem services (provisioning, regulating and cultural), type of service produced, service generating units and the way each contributes to enhancing resilience to climate change as discussed in peer-reviewed literature. v. What are the challenges of ecosystem service management in peri-urban areas? What are emerging ecosystem service management approaches and governance issues in urban and peri-urban areas?
Results and discussion

Urban development and perspectives of ecosystem services research in SSA
SSA cities in context
Cities in SSA have many features in common in terms of social, economic and infrastructure conditions (Kiunsi 2013 ).
In addition, most of these cities are experiencing both development and a climate change adaptation deficit (Kiunsi 2013; Roberts et al. 2012) , despite recent efforts to improve infrastructure and housing conditions for low-income groups (Kiunsi 2013) . The development deficit in infrastructure and services in SSA cities partly results from inadequate human and capital resources to cope with rapid growth (Kiunsi 2013) .
There are multiple factors behind adaptation deficits, including the lack of grey infrastructure (e.g., stormwater drainage, sewers, roads), the destruction of green infrastructure (e.g., wetlands, forests, grasslands, productive soils) and inadequate capacity resulting from poverty, poor governance and lack of skill (Roberts et al. 2012; Maconachie 2016) . However, SSA's emerging urban areas are largely unplanned, which is closely associated with the growth of informal settlements, inadequate housing and basic services, and urban poverty (Yuen and Kumssa 2010; Kombe 2005) . The situation is further worsened by unparalleled levels of population growth (Maconachie 2016; Roberts et al. 2012) . Nearly 90% of the world's urban population currently resides in low-and middle-income countries, mainly in Africa and Asia (Lowe et al. 2009; Laros and Jones 2014; Birch 2016) ; simultaneously, rapid urbanization is already occurring in SSA (Radford and James 2013; Güneralp et al. 2017) . In fact, some cities in East Africa have a population doubling time of 10-15 years (UNECA 2014). However, risks in a rapidly urbanizing world are increasingly associated with the effects of climate change on urban and peri-urban areas given the massive ecosystem degradation resulting from rapid peri-urban sprawl (IPCC 2014). Rapid urbanization subjects people and ecosystems to risk and effectively urbanizes the poverty, climate change and ecosystem challenge (Roberts et al. 2012; Güneralp et al. 2017) . Climate change impacts on urban and peri-urban areas threaten longterm economic development and human well-being (IPCC 2014) and further complicate and challenge the global imperatives of sustainable development and the new urban agenda (Jones et al. 2012; Munroe et al. 2012) .
Eecosystem services research perspectives versus ruralurban bias in SSA
As ecosystem services research in urban areas globally has received modest attention within scholarly circles (Gómez-Baggethun and Barton 2013), the little attention it has received in an African context is not surprising (Costanza and Kubiszewski 2012). While research and policy regarding ecosystem services have been growing recently, the attention to urban and peri-urban areas has been very limited, especially in SSA (Costanza and Kubiszewski 2012; McPhearson et al. 2016) . Studies substantiate relatively more research in the north, while there is a greater need in the south (McPhearson et al. 2016; Zasada 2011) . Costanza and Kubiszewski (2012) report that there have been only eight authors from Africa who have published at least five papers on ecosystem services. However, since the beginning of the second millennium, ecosystem services have increasingly become a topical issue for research and debate on scientific platforms (Müller and Burkhard 2012) not only at a global scale but also in Africa (Egoh et al. 2012) .
Ecosystem services research in SSA, as in other regions, has been undertaken from three research perspectives, i.e., in ecological (Lwasa 2010; Cavan et al. 2014; Lupala et al. 2014; Romeu-Dalmau et al. 2016) , economic (Egoh et al. 2008; Kalaba et al. 2013; Reed et al. 2015) , and social domains of knowledge (Roberts et al. 2012; Ricci 2012; Dawson and Martin 2015; Toteng et al. 2005) . Table 1 shows the distribution of ecosystem services research from the three research perspectives and provides the geographical location where the studies were conducted in SSA countries. Out of 14 reviewed articles, 4 (29%) are from a social research perspective, 7 (50%) are from an ecological perspective and 3 (21%) are from an economic perspective. Regarding rural versus urban bias, out of 14 reviewed articles, 8 (57%) are rural oriented and 6 (43%) are urban oriented. Furthermore, of the 6 urban-oriented ecosystem service studies in SSA, 4 (67%) are urban based and 2 (33%) are peri-urban based. These findings depict considerably few studies on ecosystem services research in urban areas relative to similar studies in rural areas, concurs with the work by (Kiunsi 2013) .
Despite considerable recognition of development and the climate change adaptation deficit, the literature indicates little research on ecosystem services in SSA compared to the global north. Similarly, although ecosystem services research has been generally growing recently, the attention allotted to urban and peri-urban areas is not substantial and, hence, needs to be given the attention it deserves.
The peri-urban concept and its bearing on ecosystem services research
The peri-urban concept has been contested by both academia and development practitioners (Thuo 2013; Forsyth 2012). There is, however, a growing understanding amongst researchers on diverse, context-laden definitions (Brook 2001; Iaquinta and Drescher 2000; Allen 1999; Salem 2015; Thuo 2013; Mbiba and Huchzermeyer 2002; Forsyth, 2012) . Researchers have attempted to explain the reasons for multiple definitions of the term peri-urban, including the lack of a scientific definition (Simon et al. 2004; Forsyth 2012) , diversity of disciplinary perspectives (Thuo 2013), and difficulties associated with delimiting the spatial extent of this dynamic region.
However, there is a growing consensus within academia on the co-existing urban and rural features within cities and beyond their limits (Allen 2006; Narain and Nischal 2007; Salem 2015; URT 2007) . The two entities, i.e., urban and rural areas, are argued to be interdependent, and the peri-urban area comprises the point of intersection (Olujimi and Gbadamosi 2007; Rakodi and Lloyd-Jones 2002; Birkmann et al. 2010) . Various researchers argue that rural, peri-urban and urban environments operate as a system rather than independently and that rural and urban development are, in principle, linked activities (Iaquinta and Drescher 2000; Wandl and Magoni 2016; Allen 2006; Narain and Nischal 2007; Salem 2015) . Iaquinta and Drescher (2000) report that activities or interventions in one arena have consequences, often negative, in another. Wandl and Magoni (2016) and Simon (2008) are of the opinion that the intertwined relationship between urban and rural development suggests creative policies that can change liabilities into resources and bridge the rural-urban divide. Wandl and Magoni further urgued that, peri-urban areas stand to be a potential working laboratory for development planning and management that transcends the jurisdiction of the city in the course of bridging the gap created by the rural-urban divide.
Why, then, should ecosystem services research focus on peri-urban areas? There are multifaceted reasons as to why ecosystem services research should focus on peri-urban areas. However, this review deliberately focuses on three explanations: multiple forces, multifunctionality nature and severe ecosystem degradation.
Regarding the multiple forces at play in this zone, i.e., peri-urban areas, Simon (2008) argued that focusing on periurban areas is imperative because the urban-rural interface is also the area with the most potential for positive management change due to the many forces that converge in this transitional space. Simon (2008) has merely highlighted the presence of forces in peri-urban areas, but one may be curious to know the exact forces at play in peri-urban areas. Masuda and Garvin (2008) , Dupont (2004) and Brook and Dávila (2000) followed the same argument; i.e., social, economic, political and cultural forces in peri-urban areas are considered the main forces influencing peri-urban planning and development. Wandl and Magoni (2016) , in contrast, provided a more explicit description of the forces at play in peri-urban areas in the global north, such as urban migration, agricultural intensification and changing preferences for the location of urban-related functions, such as distribution centres, waste and wastewater treatment infrastructure and other related functions. Masuda and Garvin (2008) and Maconachie (2016) , in analysing the same forces in the context of the global south, mentioned a high demand for land for housing, inadequacies in the regulatory framework and infrastructure, poor planning decisions and land speculation.
The multifunctionality nature, widely referred to as multiple land uses in the literature (McFarland 2015; Kombe 2005) , is the overarching characteristic feature of a periurban area in both developed and developing countries (Zasada 2011). The functional interdependence between urban and peri-urban areas partly explains the increasing recognition that cities need to look beyond their jurisdictional boundaries (Lovell and Johnston 2009 ). These areas are characterized by serious land-use competition whereby multiple actors with common or opposing interests frequently come into conflict (McFarland 2015) . Agricultural activities can hardly thrive against residential development, but periurban areas often attract those with different value perceptions (e.g., those who value amenities and environmental assets above strict free-market economic criteria) (Knowd et al. 2006; Gosnell et al. 2011) .
Despite the vital services ecosystems provide in supporting life, they are globally considered to be under the threat of severe degradation (Assessment 2005a) . There is, however, a growing consensus in the literature that the quantity and quality of ecosystems and the associated services are deteriorating in urban and peri-urban areas and particularly those in SSA (Roy et al. 2017 , Assessment 2005a . Rapid urbanization under poverty is one of the increasingly popular explanations for ecosystem degradation in urban and peri-urban areas in SSA countries (Kestemont et al. 2011; Niemelä et al. 2010) . Ongoing urbanization has resulted in the expansion of the built environment on ecologically sensitive land, especially in peri-urban areas (Marshall et al. 2009; Agrawal et al. 2003; Kombe 2005; Radford and James 2013) . Notwithstanding the uneven exponential growth of cities, settlements spread to peri-urban areas (Maconachie 2016) . This movement has led to serious negative effects on ecosystems and associated services, including diminished open spaces; increased pressure on natural resources such as water and urban forests; a lack of hygiene and sanitation infrastructure; air pollution; and inadequate provision of basic infrastructure for the collection of household solid waste (Marshall et al. 2009; Agrawal et al. 2003; Dahiya 2003; Kombe 2005; Narain 2009 ).
Despite the lack of a unified definition for peri-urban areas, it is increasingly considered that these areas form zones of intersection between urban and rural areas and that urban and rural features tend to coexist. They are also regarded as zones of multifunctionality, i.e., multiple land uses with functional interdependence on both urban and rural areas, which suggests that cities should look beyond their boundaries. In contrast, peri-urban areas are considered crucial zones for planning and development changes that transcend municipal/administrative jurisdictions. Furthermore, the literature indicates severe ecosystem degradation in peri-urban areas, especially in SSA, which further suggests the need for more research on how to better plan these areas for the welfare of residents in urban, peri-urban and rural areas at large.
Climate change impacts on urban and peri-urban areas in SSA
This section describes and discusses climate change impacts on urban and peri-urban areas in countries across SSA.
Climate change notably threatens rapidly growing urban and peri-urban areas in the global south (UN-Habitat 2010; Yuen and Kumssa 2010) . The impacts of climate change on urban and peri-urban areas in SSA include rising temperatures, floods, extreme weather events, and impacts on food and water supplies . Country-specific studies in SSA provide detailed accounts of climate change impacts experienced in urban and peri-urban areas. For instance, studies indicate, in Tanzania, rising temperatures in coastal cities, flooding (Secretariat 2011; Douglas et al. 2008) , decrease in rainy days, rising sea level and drought incidences (Kiunsi 2013) ; in Uganda, flooding incidences (Hepworth and Goulden 2008) and increased rainfall (Lwasa 2010) ; in Zambia, flooding (Nchito 2007) ; in Mozambique, flooding (Kondo et al. 2002; Douglas et al. 2008) ; and in Ethiopia, flooding (Douglas et al. 2008) . Flooding, the most frequent and evident climate change impact, exerts considerable impact on urban and peri-urban areas in many countries in this region; for example, heavy rains in East Africa in 2002 caused floods and mudslides, which displaced tens of thousands of people in Rwanda, Kenya, Burundi, Tanzania and Uganda, and very heavy flooding occurred in Port Harcourt and Addis Ababa in 2006 (Douglas et al. 2008) .
As people crowd into African cities, human impacts on urban and peri-urban land surfaces and drainage intensify. Even moderate storms now produce quite high flows in rivers because of surface runoff from hard surfaces and drains. Water flowing through a series of culverts and concrete channels cannot adjust to changes in the frequency of heavy rain, as natural streams do. These systems are often obstructed by silt and urban debris, particularly when houses are constructed close to the channels. Such situations frequently occur when low-income residents build on lowlying floodplains, on wetlands or above the tidal level on the coast (McGranahan et al. 2007 ). The effects of climate change are superimposed on these human-induced local land surface modifications (Douglas et al. 2008) .
Accordingly, building resilience to climate change impacts in urban and peri-urban areas is necessary, given the increased human activity due to rapid peri-urbanization coupled with increased climate change impacts. However, various researchers argue that urban and peri-urban areas are increasingly regarded as important sites for global response to climate change (Habitat 2011; Hoornweg et al. 2010; Dodman 2009 ). Notably, the literature broadly suggests that peri-urban ecosystem-based solutions are a vital part of helping vulnerable urban communities adapt to climate change (Munroe et al. 2012 ). The quest for effective periurban ecosystem services management as an entry point in enhancing community resilience to climate change is a topical issue, as it emerges as a response to the wider global call for considering urban areas as a focus for climate change response (Habitat 2011; Hoornweg et al. 2010) .
As presented in Table 2 , climate change is clearly no longer a theoretical abstract but rather a tangible reality in 1 3 SSA. However, flooding incidences are more documented throughout countries in SSA than other climate change incidences, such as drought, temperature rise, extreme weather events, sea-level rise, decrease in rainy days, increased rainfall and impacts on food and water supplies. Enhancing resilience to climate change in vulnerable communities is apparent in urban and peri-urban areas in the region. Interestingly, ecosystem-based approaches for enhancing resilience to climate change impacts have been increasingly suggested as viable solutions for helping vulnerable urban and peri-urban communities adapt to climate change.
Pathways to climate change-resilient ecosystem services in peri-urban areas
Having been exposed to the nexus between the peri-urban concept and ecosystem services research and the climate change impacts in urban and peri-urban areas in SSA, this section discusses the potential contributions of ecosystem services in enhancing community resilience to climate change effects in peri-urban areas.
Climate and ecosystems are highly interactive, at the micro scale in particular, through water and energy cycling (Munang et al. 2010 ). Munang et al. further urged that climate change at the regional to global scale can be modified by local-scale processes, with serious impacts on biodiversity and ecosystem functioning. Studies affirm that periurban ecosystems are essential for regulating and maintaining ecological processes and life-support services for urban and peri-urban communities (Costanza et al. 1997; Douglas 2006; Barbier 2006) . Notwithstanding the diverse urban and peri-urban ecosystem services ranging from provisioning, regulating, habitat, and cultural and amenity values (Daily 1997; Costanza et al. 1997; De Groot et al. 2002; Samper et al. 2005; Kumar 2010 ), this review is limited to ecosystem services that have the potential to contribute to enhancing community resilience to climate change impacts as described hereafter.
The literature presents the potential of ecosystem services in terms of building community resilience to urban and peri-urban climate change effects. Reducing the magnitude of climate change-related disasters is amongst the potential of ecosystem services for the development of climate change resilience (Barbier 2006) and is said to have twofold effects. First, water bodies or wetlands can reduce physical exposure by serving as natural protective barriers or forms of a buffer zone, thereby mitigating hazardous impacts of climate change that would otherwise be disastrous (Sudmeier-Rieux et al. 2007; Barbier 2006) . As Abramovitz et al. (2002) stated, a well-managed ecosystem can provide natural protection against common natural hazards, including floods and storm surges, fires and droughts. However, there is growing evidence throughout ecosystem literature that some vegetation types are better fitted than others to serve as buffers for natural and climate induced-disasters (Mazda et al. 1997; Massel et al. 1999; Chong 2005) . Mazda and colleagues further urgued that, for instance, mangrove wetlands situated along sheltered shores in tropical areas are considered more valuable in minimizing damage to property and loss of human life by acting as a barrier against extreme climate events. Second, a well-managed peri-urban ecosystem reduces disaster risks through increased socio-economic resilience to hazard impacts. Socio-economic resilience is created through the provision of essential services, such as food, clothing, medicine, construction material and other livelihood options for strengthening human security and resilience to climate change effects (Abramovitz et al. 2002) . Studies have reported the vital role provisioning services fulfil in enhancing resilience in nature-dependent communities and more so in developing countries including those in SSA (Enfors and Gordon 2008; Takasaki et al. 2004; Innes and Hickey 2006) . Kiunsi (2013) 1 3
The literature further describes carbon storage and sequestration as amongst the potential ecosystem services for climate change mitigation. However, there is no consensus amongst researchers about the exact contribution that cities make to greenhouse gas (GHG) emissions (Dodman 2009) or about who and what is most vulnerable to the effects of climate change (De Sherbinin et al. 2007) .
Various studies affirm that carbon stocks, such as ecosystem services in forested and non-forested urban and peri-urban areas, could substantially add to current estimates of local, regional and national carbon balances (Jenkins 1999 cited in (Ugle et al. 2010, Bolund and Hunhammar 1999) .
According to Table 3 , there is a growing understanding of the considerable climate change resilience opportunities emanating from ecosystem services not only in rural areas but also in urban and peri-urban areas. Three categories of ecosystem services, i.e., provisioning, regulating and cultural services, have been argued as having the potential for enhancing climate change resilience. However, as noted in Sect. 2 above, there is limited research being undertaken in SSA that considers the concept in local urban and periurban settings to reveal typical ecosystem services and their interlinkages to climate change resilience.
Ecosystem services and governance of peri-urban areas
Following the publication of the Millennium Ecosystem Assessment (MA), ecosystem services have been considered to a greater extent in environmental policies owing to the growing recognition of their vital contributions to human well-being and to the world economy (Egoh et al. 2012) . At the global scale, the Convention on Biological Diversity (CBD) has established new targets for 2020, including biodiversity management and delivery of ecosystem services. Target 14 specifically references safeguarding ecosystem services for improving livelihoods and well-being and for addressing the needs of women, indigenous and local communities, the poor and the vulnerable. This concept has successfully drawn attention to the importance of ecosystems in addressing poverty and achieving the Millennium Development Goals (Chong 2014; Egoh et al. 2012) .
Although not yet widely used in planning, the ecosystem services approach/concept offers an opportunity for land use planning to develop ecologically sustainable urban regions (inclusive of peri-urban areas) (Niemelä et al. 2010) . The approach/concept provides great opportunities complimentary to land use planning and sustainable development (Niemelä et al. 2010) . A comprehensive and integrative ecosystem services approach opens the door for considering sustainable development goals in urban planning (Niemelä et al. 2010; Wandl and Magoni 2016; Luederitz et al. 2015) . Interestingly, the concept/ approach is considered to have transitioned from a conceptual model for understanding human-environmental interaction to an explicit management tool (Bateman et al. 2013; Daily et al. 2009 ). It is, however, increasingly used to describe the linkage between ecosystems and human Bolund and Hunhammar (1999) 1 3
well-being in urban regions (Elmqvist 2011; Söderman et al. 2012; Tobias 2013) , placing it at the heart of integrated sustainable urban development (Cilliers et al. 2013; Luederitz et al. 2015) . The ecosystem services approach/ concept thus creates a framework for developing sustainability science, including broad views from economists and social scientists (apart from ecologists), to acknowledge the multi-faceted approach therein (Le Maitre et al. 2007; Daily et al. 2009 ). Under ecosystem services, approach/ concept land use planning in peri-urban areas should be participatory and include stakeholders from both urban and rural areas and land use actors in discussing common interests, such as what a should peri-urban area provide to urban society (Vejre et al. 2007; Overbeek 2009; Wandl and Magoni 2016) . For sustainable planning and development of peri-urban areas, various researchers argue that an integrated planning approach is required for addressing environmental stewardship, providing ecosystem services and creating green infrastructure, in addition to supporting local economic development and maintaining human well-being (Wandl and Magoni 2016; Luederitz et al. 2015) . Very unfortunate, the ecosystem services concept/ approach is still largely perceived as abstract and complex both in academia and amongst practitioners for practical planning (Niemelä et al. 2010; Luederitz et al. 2015) .
After considering the usefulness of the ecosystem services concept/approach in land use planning and sustainable development, it is imperative to now discuss peri-urban governance in light of the ecosystem services approach/concept. The growth of peri-urban areas is increasingly recognized as a dominant planning and urban design challenge for the twenty-first century (Thorn et al. 2015) . These areas (i.e., peri-urban areas) are often depicted as fragmented administrative and decision-making units, with lines of separation, competition and conflict between urban and rural areas (Zasada 2011; McFarland 2015) . Existing interrelationships are side-lined, and their inherent potentialities, for instance, in land use planning, urban agriculture, and ecosystem management, remain underdeveloped (Zasada 2011). There is however an increasing understanding in both academia and amongst practitioners of the unique, complex and multifaceted features of the peri-urban area calling for special attention (Thorn et al. 2015) . Urguing in the same direction (Wandl and Magoni 2016), peri-urban areas poses unique governance complexity as they extend over multiple government jurisdictions and thereby affected by fragmented plans and management schemes. This further puts more weight for the need of having special cross-terittorial governance in this zone (peri-urban). In Europe, for instance a distinctive policy framework addressing the issues in peri-urban areas and their surroundings based on their functional interrelationships has been requested (Zasada 2011; Wandl and Magoni 2016).
The scale issue is of great concern when the ecosystem services approach/concept is considered in an urban context. Which scale is appropriate for the application of ecosystem services approach/concept to deliver the desired effect to an urban community? The literature broadly affirms a long-spanning history of failures in policy, management, and assessment, attributing the root of the failure to not properly considering the scale and cross-scale dynamics in human-environment interactions (Assessment 2005b) . For instance, problems associated with vulnerability to extreme events such as floods and droughts and the inability to address human-induced environmental hazards. Furthermore, there is an increasing understanding that environmental, geophysical, and ecological phenomena occur over a continuous range of levels, although particular levels may be more important for particular processes (Cash et al. 2006) . Concerning ecosystem services approach/concept-in urban areas, researchers propose approaching it at the scale of urban region(s), rather than at the city scale (Niemelä et al. 2010) . Niemela et al. added further that, a city, as an administrative unit interacting with its surroundings, cannot realistically serve as a functional unit for the application of ecosystem services approach/concept. In other words, the urban region(s) elsewhere referred to as an urban landscape (Willemen et al. 2008; Christensen et al. 1996) , is the ideal scale for integrating ecosystem services approach/concept in urban planning. Landscapes are considered to play a significant role in the application of ecosystem services approach/concept, as they contain many important functions that provide numerous goods and services to society (Willemen et al. 2008; Christensen et al. 1996) . Despite the growing body of literature on ecosystem services approach/ concept, the integration of ecosystem services into urban region(s)/landscape planning remains a challenging discourse in many regions, particularly in the developing world (De Groot et al. 2010; Niemelä et al. 2010 ). There is a substantial discrepancy between the rhetoric and lived reality, which needs to be bridged through continued bottom-up participatory and collaborative research undertaking on one hand coupled with actual ground practice on the other.
Conclusions
Ecosystem services in peri-urban areas in SSA have the potential for enhancing resilience to climate change effects on vulnerable urban communities. In addition to having the potential for climate change resilience, ecosystem services provide considerable opportunities in complement to land use planning and in the realization of sustainable development discourses. The literature, however, presents some factors that hinder the realization of the benefits related to ecosystem services in urban and peri-urban areas. These hindrances include but are not limited to the following:
(1) Abstract perception of the ecosystem services concept among the academia, local community (the urbanites) and practitioners.
(2) Limited ecosystem services research on urban and peri-urban areas in the region. (3) Difficulties of managing peri-urban areas given the multifunctional nature and interdependence of urban and rural economies, despite the increasing recognition of the peri-urban area as a crucial zone for urban planning and development change. (4) Severe ecosystem degradation fuelled by rapid urbanization under poverty that constrains the delivery of potential ecosystem services. To address the aforementioned factors hindering the realization of ecosystem service benefits in peri-urban areas in SSA, including enhancing resilience to climate change effects, further study in this growing research field is highly recommended. Such research needs to contextualize the ecosystem services concept/approach in a typical setting to demonstrate its usefulness in enhancing resilience to climate change, reducing poverty and supporting wider sustainable development. Furthermore, the research undertaking ought to be bottom-up and participtory in design so as to narrow-down the conceptual differences amongst stakeholders and actors apart from yielding knowledge co-production and extending ownership of the concept/approach to the local community (the urbanites). This will further ensure sustainability of the approach/concept in the local peri-urban setting and provide an easy gateway for its upscaling.
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